In this paper, by using Mawhin's continuation theorem and some analysis methods, the existence of a set with 2kT-periodic solutions for a kind of prescribed mean curvature Duffing-type equation is studied, and then a homoclinic solution is obtained as a limit of a certain subsequence of the above set.
Introduction
In this paper, we investigate the existence of homoclinic solutions for a class of prescribed mean curvature Duffing-type equations u (t)  + (u (t))  + cu (t) + f u(t) = p(t), (.)
where f ∈ C  (R, R), p ∈ C(R, R), c >  is a given constant. Recently, Feng in [] studied the periodic solutions for a prescribed mean curvature
As is well known, a solution u(t) of Eq. (.) is named homoclinic (to ) if u(t)
Liénard equation with deviating argument as follows:
 + (x (t))  + f x(t) x (t) + g t, x t -τ (t) = e(t), (.) http://www.advancesindifferenceequations.com/content/2013/1/279
where τ , e ∈ C(R, R) are T-periodic, and g ∈ C(R × R, R) are T-periodic in the first argument, T >  is a constant. Through the transformation, (.) is equivalent to the system
By using Mawhin's continuation theorem in the coincidence degree theory, and given some sufficient conditions, the authors obtained that Eq. (.) has at least one periodic solution. From the first equation of (.), we can see that a T-periodic function x  (t) must satisfy max t∈ [,T] |x  (t)| < , hence the open and bounded set of Mawhin's continuation theorem must satisfy ⊂ {( 
where k ∈ N , p k : R → R is a kT -periodic function such that
is a constant independent of k. The existence of kT -periodic solutions to Eq. (.) is obtained by using Mawhin's continuation theorem [] . We obtain = {v = (x, y)
}, where ρ  < , by which we overcome the problem in [-].
The rest of this paper organized as follows. In Section , we provide some necessary background definitions and lemmas. In Section , we give the results that we have obtained.
Preliminary
In order to use Mawhin's continuation theorem [], we first recall it. Let X and Y be two Banach spaces with norms
where we define 
constants, then for every t ∈ R, the following inequality holds:
This lemma is Corollary
where A  , A  and A  are constants independent of k ∈ N. Then there exists a function
Let u(t) = x(t), then system (.) is equivalent to the system 
where 
and it is also easy to prove
Ker p∩D(L) , then it is easy to see that
Main results
For the sake of convenience, we list the following conditions.
In order to study the existence of kT -periodic solutions to system (.), we firstly study some properties of all possible kT -periodic solutions to the following system: 
The first equation of the above system is equivalent to the equation
,
Multiplying the first equation of (.) by y (t) and integrating from -kT to kT , we have
it follows from the second equation of (.) that
By using Holder's inequality to (.), we obtain c x
which implies that
Multiplying the second equation of (.) by x(t) and integrating from -kT to kT , we have
≥ y  (t), and combining (.) with (A  ), we get
by using Holder's inequality to the above inequality, we obtain
So, from Remark . and (.), we can conclude that
Thus, by using Lemma . for all t ∈ [-kT, kT], we get
From (.), (.) and (.), we obtain
Obviously, ρ  is a constant which is independent of k and λ. From Remark ., (.) and (.), we obtain
Multiplying the second equation of (.) by y (t) and integrating from -kT to kT , we have
From (A  ), we know that
from Remark ., we can conclude that
In a similar way to (.), we get
Obviously, ρ  is a constant which is independent of k and λ. Let f ρ = max |x|≤ρ  |f (x)|. From (.) we have
Obviously, ρ  is a constant which is independent of k and λ, and
Obviously, ρ  is a constant which is independent of k and λ. From (.), (.), (.) and (.), we know ρ  , ρ  , ρ  and ρ  are constants independent of k and λ. Hence the conclusion of Theorem . holds.
Theorem . Assume that the conditions of Theorem
where ρ  , ρ  , ρ  , ρ  are constants defined by Theorem ..
Proof In order to use Lemma ., for each k ∈ N , we consider the following system: 
, we see that
Multiplying the second equation of (.) by a  , we have
}, it is easy to see that ρ  +  < , then ⊃  ∪  . So, condition (H) and condition (H) of Lemma . are satisfied. It remains to verify condition (H) of Lemma .. In order to do this, let
where
So, condition (H) of Lemma . is satisfied. Therefore, by using Lemma ., we see that Eq. (.) has a kT -periodic solution (
T is a kT -periodic solution to Eq. (.) for the case of λ = , so (x k , y k ) T ∈ . Thus, by using Theorem ., we get
Hence the conclusion of Theorem . holds. 
where ρ  , ρ  , ρ  , ρ  are constants independent of k ∈ N. And x k (t) is a solution of (.), so
which together with y k (t) = 
